Twelve cats, all from research or commercial breeding colonies, had unidentified, intracellular organisms in the gastric mucosa. Histochemical staining and ultrastructural features provided the basis for identification of the organism as a Chlamydia sp. Ultrastructural observations were restricted to one of the 12 infected cats. There was no consistent association of gastric chlamydial infection and clinical disease. The infection was present in apparently healthy cats as well as those with a variety of clinical signs and lesions, especially weight loss of undetermined origin. None of the cats with gastric chlamydial infection had lesions compatible with feline pneumonitis. The significance of gastric chlamydial infection has yet to be established.
o 0 chlamydial organisms in their gastric mucosa also were examined with a compound microscope in an effort to find the organisms. For electron microscopy, portions of One cat stomach infected with chlamydiaI organisms were sectioned into I-mm cubes and placed in 2.5% glutaraldehyde and 0.1 M cacodylate buffer for four hours at 4°C. The tissues were rinsed with 0.1 M cacodylate buffer containing 7% sucrose. The tissues were post-fixed in osmium tetroxide, dehydrated in graded ethanols, and embedded in epon. Sections were cut at I urn and stained with toluidine blue. Thin sections were cut and examined with an electron microscope.
Results
On histologic examination, 12 of the 204 cats had multiple, basophilic, granular organisms compatible with Chlamydia sp. clustered in vacuoles in the apical portion of the superficial gastric mucosal cells ( fig. 1 ). The large vacuoles frequently filled the apical portion of the cytoplasm, and the cell nuclei occasionally were eccentric. Approximately % to % of the superficial gastric mucosal cells contained organisms. All cats had many infected mucosal cells. The chlamydial organisms were gram negative and periodic acid-Schiff negative. They were not metachromatic, and they were red with Gimenez.
Electron microscopic examination of infected gastric mucosal cells revealed large membrane-limited vacuoles in which many small, oval to round structures were present ( fig. 2 ). Higher magnification revealed that each structure within the mem-"brane-limited vacuole was surrounded by two unit membranes. Some of the structures were spherical, averaged 0.28 11m in diameter, and were electron dense (elementary bodies) ( fig. 3 ). Other structures were ovoid or "hour glass-shaped," averaged 0.60 urn in diameter, and had evenly dispersed electron dense areas (reticulate bodies) ( fig. 4 ). Still other structures were spherical, averaged 0.37 /Lm in diameter, and had central and peripheral electron dense areas separated by a clear zone (intermediate bodies) ( fig. 3 ).
No gross lesions were seen in the stomachs. Histologically, four of the cats had the gastric nematode O/lulanus tricuspis in their stomachs [5] . These cats were eliminated from the compilation of gastric lesions. There were no differences in stomach histology of cats with chlamydial organisms and age and sex-matched control cats without the organisms.
No chlamydial organisms were seen in any of the other tissues including nasal Ih • .... . ,
• .. turbinates, tracheas , and lungs from the eight of 12 infected cats from which tissues were available. Table II lists most of the tissues examined. The tissues are from the six body systems more commonly infected with Chlamydia sp.
The 12 cats with chlamydial organisms were all from colonies. Of the 204 cats, 18 colonies were represented and five of these colonies had infected cats. The five colonies were located in Oregon and Washington; three of the five colonies with infected cats were research colonies at Washington State University. Cats from two of these research colonies occasionally were housed in the same room. Cats from the third Washington State University colony had no contact with cats from the other Washington State University colonies. Of the two non-Washington State University colonies with infected cats, one was an original supplier of breeding stock for one Washington State University colony. The second colony had no known contact with the Washington State University colonies. Three infected cats from one Washington State University colony were littermates and two infected cats from a commercial breeding colony were also littermates.
The average age of the 12 infected cats was 0.7 year whereas the average age of the survey population of 204 cats was 3.19 years. Forty-eight of the cats in the survey population were not used in the calculation of age because the cat age was either not available or was listed as kitten or adult. Six of the 12 infected cats were females and six were males. Of the 166 cats submitted for necropsy between July, 1980 to July, 1981, four (2.4%) had chlamydial infection of the stomach. Cat * In the additional four cats (I, 2, I L 12) with gastric chlamydiaI infection, only stomachs were available for examination. Clinical signs and lesions in the 12 infected cats varied (table III) . Three cats in research-colony conditions had no signs noted. These three cats were euthanatized control cats for various experiments and had no gross lesions with the exception that one cat had a retained testicle. Three cats had Chediak-Higashi syndrome, an inherited disorder often associated with low birth weight, slow growth rates, and small adult stature [12] . The Chediak-Higashi syndrome colony had a high neonatal mortality rate in both Chediak-Higashi syndrome and non-Chediak-Higashi syndrome kittens; however, the Chediak-Higashi syndrome kittens had a higher mortality rate and usually were the first kittens in a litter to die [D. J. Prieur, personal communication]. The three Chediak-Higashi syndrome cats in this study were small and thin. One had congestive heart failure; one had a maxillary abscess and gastric parasitism; and the third had gastric parasitism and coccidiosis. Four other non-Chediak-Higashi syndrome cats had poor growth rates or weight loss of unexplained origin. Two were from a commercial breeding colony with high neonatal mortality. No cause of death was found in these cats. Of the remaining two cats with gastric chlamydial infection, one had bacterial pneumonia and diarrhea and died of an intussusception of the ileum into the colon. The other cat was icteric, depressed, and dyspneic, and died of experimentally induced feline infectious peritonitis.
Discussion
The genus Chlamydia is comprised of obligate, intracellular, gram negative organisms that range from 0.3 to 1.0 /Lm in diameter [10] . The Chlamydiae form intracytoplasmic inclusions comprised of elementary, intermediate, and reticulate bodies and are anaerobic and metabolically independent of host cells [I, 6, 8] . The genus is divided into two species, Chlamydia psittaci and Chlamydia trachomatis [10] . Many strains are known pathogens, but the role of others in the pathogenesis of the disease is unknown [8] .
C. psittaci has a wide host range and causes psittacosis in birds and man, conjunctivitis in guinea pigs and cats, pneumonitis in cats, and encephalomyelitis in cattle [3, 8] . C. psittaci was the first feline respiratory tract pathogen identified [2] . Cats exposed to aerosols of feline C. psittaci develop a disease primarily characterized by conjunctivitis and mild rhinitis [7] . No signs of lower respiratory tract disease in uncomplicated cases develop; however, small foci of pneumonia occur in some cats. There are usually no hematologic alterations [7] . C. psittaci also has been isolated from a cat with peritonitis [4] . No other agents were isolated from this cat and the titer to feline infectious peritonitis virus was negative. To the authors' knowledge, no C. psittaci has been isolated from other cat tissues in naturally occurring disease; however, C. psittaci has been isolated from the liver and spleen of cats inoculated intranasally with the organism [9] . C. trachomatis is highly host specific and causes trachoma, inclusion conjunctivitis, and lymphogranuloma venereum in man, and pneumonitis in mice [8] . Diagnosis of chlamydial infection rests with identification of the organism in affected tissues. Specific identification rests with the characteristic morphology of inclusions; propagation in chick embryos, tissue culture, weanling mice, or guinea pigs; or demonstration of genus specific antigens by complement fixation or fluorescent antibody tests [8] . The organisms are demonstrated best by Giemsa, Macchiavello, Gimenez, or Castaneda staining [16] .
The morphology of the organisms in the 12 cats in this study was histologically and ultrastructurally compatible with Chlamydia sp. Ultrastructural observations were restricted to one of the 12 infected cats. They were intracellular, gram negative, and Gimenez positive. Ultrastructurally the clusters of organisms occurred within membrane-limited vacuoles and were surrounded individually by two unit membranes. The organisms varied in their electron density, and structures compatible with elementary, intermediate, and reticulate bodies were seen. This developmental cycle is unique and serves to differentiate the Chlamydiae from other organisms (11] . Therefore, the organisms in this study were compatible with organisms of the genus Chlamydia, but no further classification within species was possible with the available data.
The reason chlamydial organisms localized in the stomach of these cats is not known. The natural habitat for the Chlamydiae in many animals is thought to be the intestinal tract (14] , and fecal shedding may be the most important mode of transmission (15] . There is preliminary evidence that there are specific receptor sites on host cells for different chlamydial agents [13] . Perhaps specific receptors playa role in tissue tropism. In this study, chlamydial organisms occurred in young cats and in littermates. There may be an age-related susceptibility, or possibly close contact with infected cats may be important in establishing chlamydial infection. In this study, chlamydial organisms were limited to the stomachs of cats and none were found in the upper or lower respiratory tracts of the cats. Also, there was no evidence of chlamydial infection of the genital tracts of the examined cats.
The significance of chlamydial organisms in the stomach of colony cats is not known. It has occurred in cats dying with signs of chronic weight loss and with morphologic diagnoses of inanition. No parietal cells or chief cells were infected by the chlamydial organisms. The surface mucus-producing cells were infected, but no evidence of gastric ulceration was present.
Based on the light microscopic, histochemical, and ultrastructural features of the organisms in this study, we feel the organisms belong to the genus Chlamydia. The organisms were present in healthy cats as well as those with signs of chronic weight loss of unexplained origin. The organisms were found only in colony cats. The prevalence of infection in a population of 166 colony cats, pets, and cats of unknown origin was 2.4%. The significance of the organism is unknown.
